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ABSTRACT

The thesis entitled “Synthesis of Heteroatomic Organosulfur Derivatives and Their
Response Towards Ag(I), Zn(II), Cd(II) and Hg(II) Ions” describes the design and
synthesis of heteroatomic organochalcogen derivatives and their structural aspects with d'

metal ions.

Chapter I presents a brief overview on heteroatomic organochalcogen based donors and their
coordination chemistry with group 12 metal ions and to view their potential applications in
various fields such as supramolecular chemistry, cation and anion sensing, catalysis and

biological sciences.

Chapter II describes general synthetic approach with experimental details which used for the
preparation of precursors in the current research work. The brief description of instruments
and several techniques which were used for the analysis of the novel synthesized precursors

and compounds is also described in this chapter.

Chapter III describes the design and Synthesis of bis-(heteroarylthio)methane and bis-
(arylthio)methane based donors. As a part of current investigation to understand the
behaviour of heteroatomic organic donor molecules, especially bis(2-pyridylthioether)
methane is one of the simplest example of such derivatives bearing N and S donor centres.
The chemistry of bis(2-pyridylthioether)methane with the view that on their appropriate
Metal-Ligand (M:L) combinations and their coordination behaviour specially towards with
Zn*', Cd*" and Hg2+ ions. A comparative structural study specifies the influence of relativistic

effect in mercury complexes.

Chapter IV describes the design and synthesis of arylthio and arylthiomethyl based dipodal

ligands with ethylene spacer. An additional carbon centre to enhance the flexibility at species



and bearing the presence of N and S donors show affinity towards d'° {Zn (II), Cd (II), Hg(II)
and Ag(I)} metals. The formation of different types of metallosupramolecular assembly was
deduced by various type of coordination possibility of these ligands with metals. To conclude
other outcomes of this chapter with crucial role of anion to form the different type of

assembly and solvents aspects is also observed in the result.

Chapter V describes the design and synthesis of three types of trifunctional organothioether
derivatives. Due to inherent flexibility of the tripodal species various supramolecular
assemblies were obtained with AgNOs. Besides this, the solution state studies (absorption and
emission studies) revealed that these species have high affinity for thiophillic metal ions
Ag(l) and Hg(Il) which can be attributed to the prominent role played by sulfur centres of
these systems and very selectively bind with Ag(I) metal ion and may work efficient sensor
for silver metal.

Chapter VI describes the design and synthesis of sulfur and selenium containing tripodal
carboxamide. Interestingly, the coordination behaviour through hydrogen bonding was
studied and identified as these amide containing molecules with different chalcogen (S and
Se) atoms can selectively sense the nitrate (NOj3") anion. The physiochemical and solution
state studies revealed that the nitrate (NO3") anion is more interactive than other competitive
anions such as bromide (Br’), perchlorate (ClO4’) and hexafluoro phosphate (PFs ). Based on
the results obtained one can conclude that the tripodal carboxamide systems are well suited
for the recognition of anions with trigonal planar geometry in particular, nitrate which can be

rationalized on the basis of the binding pattern of these tripodal systems.
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S singlet

d doublet

t triplet

m multiplet

br broad

J coupling constant
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Hz hertz
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hr hour

min minute

Ar aryl

m.p. melting point
Equiv. Equivalent

THF Tetrahydrofuran
DMF Dimethyl formamide

DMSO Dimethyl sulfonyl oxide
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